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s (54) Title: HIGH TENSILE HOT ROLLED STEEL SHEET AND METHOD FOR PRODUCTION THEREOF 
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. NUMBER OF PIECES OF FINE CARBIDE PER UNIT VOLUME 
(PIECES/pm 3 ) 

. THE SCOPE OF THE PRESENT INVENTION 


(57) Abstract: A high tensile hot rolled 
steel sheet which contains, in wt %, 
0. 1 5 % or less of C, 0.02 to 0.35 % of Ti 
and 0.05 to 0.7 % of Mo, and comprises 
a matrix of substantially single ferrite 
structure and, dispersed therein, fine 
precipitates having particle diameter 
of less than 10 nm; for example, a high 
tensile hot rolled steel sheet which has 
substantially a chemical composition, 
in wt %: C ^ 0.06 %, Si ^ 0.5 %, Mn: 
0.5 to 2.0 %, P ^ 0.06 %, S ^ 0.005 %, 
Al ^ 0.1 %, N ^ 0.006 %, Ti: 0.02 to 
0.10 %, Mo: 0.05 to 0.6 %, balance: Fe, 
and comprises a matrix of substantially 
single ferrite structure and, dispersed 
therein, fine precipitates having particle 
diameter of less than 10 nm in an 
amount of 5 x 10 4 pieces/ V m 3 or more. 
The steel sheet has a tensile strength of 
550 MPa or more, and also is excellent 
in elongation and stretch-flanging 
property, and thus can be suitably used 
for a member having a complex shape 
such as a suspension of an automobile. 
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(MURAO, Yasuhiro) [JP/JP]. HIEBSSb] (MAEDA, Eeiji) 
[JP/JP]; t 100-0005 Smas^F ft EBjtKDrt-Tg IS 
2* B^S3g»5e^tt(>9 Tokyo (JP). 

ttSA:#S± *3t*3t(NAKAHAMA,Yasumitsu); 
T210-0855 ^3SJII»JI|l^rtfJI|*gEffiMfflHllSl-^ H 
fcffl'gfciti&tt SflWMMWrt Kanagawa (JP). 


(8i) tnmm (mfii): BR, ca, cn, KR, US. 


(84) }f £H (ffiiSt,): 3-a-y/^ffF(AT,BE,CH,CY > DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 

<&/>cr:tf-tf v h-a>«ni::»tt£;|iTi*« r=i-K< 


(57) Sift: 

#5293tt, M%T C ^ 0.15 %. Ti : 0.02-0.35 %, Mo : 0.05-0.7 U H 

^ 0.06 Si ^ 0.5 Mn : 0.5-2.0 %, P ^ 0.06 %. S ^ O.005 %, Al ^ 
0.1 %x N ^ 0.006 %, Ti : 0.02-0.10 %, Mo : 0.05-0.6 %, Fe ^ 9* 

^KW^7o:7-f WW?hU 10 nm^iS^^tBt) 

rt*5Xio 4 fll/ Mm 3 l^±OiiJ^T5Tt!cL7ci«3S^^fiS5«(c§a-r^. 
550 MI*EUi©3l3S3fi£«*rU &Zt&£tfWtf7 7>i?mzhmtl. gIWl<Z>j£ 
3§ 0 gB#<E>=k -5 ^1«$|/ e j:^©^{c« : iiTr^-?>. 
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\zrniT£Wxfi^wx*7 7>vmwm?%> : s>o 

^myi^ucD^^mmmmtizMvxm^omm^miimm^m 

mZftT^&o MUZ. 4-329848 ^gtfRKWU 7x7-f hMtl 

9-r k ^t-f h, -^hv-y-v-i k mm*—7,7 u j-( h&£) &&&&& 
m&&L&tf7?>i?mz&ntcM&iffimmm^i£nT^z>o mnu 

6-172924 g&^©ilW^T-f>^7l7'f hiliBJttS 

-i—T-jvpyx.^ h%m*#-$rz>ft®, H-#fc#tw#e>n&K 

4#W¥ 6-200351 #£#Rfc:fc3U itlT^U^t^z^ TiC 

\z^m&,m^mmmtmm hxmmjjfcvmzntcwzt? ^>^mzmn^ 
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7-11382 #£$Bfclte, mmt£ TiC ^ NbC tfffim IsttT^z. 7~7i7 
tftWV- 11-152544 W&mz.U. Ti, Nb, V, Mo ^ffitiWlsX? x.?^ 2 

ossiit^ffi^ffi^-r s c: £ £ a w t-r 

*^!ig<73SW«, ttM%T C ^ 0.15 %, Ti : 0.02-0.35 %, Mo : 0.05-0.7 %£r^S* 

(1) HJttfHC fi%l?C ^ 0.06%, Si ^ 0.5%, Mn : 0.5-2.0%, P ^ 0.06%, 
S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Ti : 0.02-0.10 %, Mo : 0.05-0.6 %, & 
SB** Fe ^67^:0, ^3WflS)C7xMh IM b U y * 7. 4" fclfc&J&« 10 

mn ©«»itff 5 x io 4 a / w m 3 ^±©§!i-&T#ifc b ttm&timmfa. 

(2) HRWK:* li%T!C ^ 0.06%, Si ^ 0.5%, Mn : 0.5-2.0%, P ^ 0.06%, 
S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Ti : 0.02-0.10 %, Mo : 0.05-0.6 %, Nb 
^ 0.08 %iV ^ 0.15 %©fcjtaa>&j»*ftfc<l>fc:< l.fflt©7G3fc 388B#Fe;fr 
"E>&D, ^»tC7x7-f Mij^^©s'hU^^74'^fe^l0nm*^CD 

Wffl#fm^5Xio 4 iffl / jt*m 3 &±©tM£T^bfcjra7jSft^«. 

(3) ^SKWKU' S*%Tr C : 0.06 0.15 %OT, Si ^ 0.5 %, Mn : 0.5- 
2.0 %, P ^ 0.06 %, S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Ti : 0.10 %B.7L 
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0.35 %UT. Mo: 0.3-0.7%, WFe^&^O, AoSIRWC^i^ h«B«^ 

^i$mEE&\sXitbfflffi.*w&z3M±* mfemm* 550-700 x;-?m^% 
m 3 «, Fe m\M<Dwmtt: a t ©wi<RS7p*rBn?»*. 

m6\%, @» C i t EL t0iI^tiT*5. 

a) mo mmz.£ « • gikwttzvffimmmmizfcz. 

(2) IBffi«ft*«(6<, ®i*fc:*tr7x5-r hfflitmffio^hU y^^^fc* Mo §s 

d -5 Lfc^QjUC^^ C ^ 0.15 Ti : 0.02-0.35 %> Mo : 0.05-0.7 % 

10 nm *#©«*|lfflriti*&*T ffi**n«, 550 MPa EUKBSISKfiatefcftfc: 
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C, Ti, MbSOKJttt, OT0Sftfc«kS, 

c 0.15 tflfcWtfftH^flfi^cYfc: < is. 0 mt/mTtZ&£W& 

% <DX\ C *te 0.15 %&TF \Z?2»&mi!)*3£> Z>. 

Ti m& 0.02 %*^Tr«M#fm#7©*»fJ: < & D 550 MPa RJt0§!3g&^# 
f#e»nif<, 0.35 fcfcjSS.S^x^'f hmi^««L^:#C»^Tb^<^-5 
Ti fite 0.02-0.35 3i&g#*£<5o 

Mo 0.05 %£lh-e$5^-7i' h^Sr»JbOO, Ti tCtiftM 

Ife^oT, Mo 0.05-0.7 %te*r<5&Ka*fc<5. 

550 MPa ^©5l363S£3&*»&n»< *tm* 10 nm .£Lh©#rm#l 

t-TS^ 5 nm OTfc-r5££*t£ ±t)BaAftS05«^fctt 3 

iim LV*. 

flWB»f£a<»«, Ti i mo **trtft^«fb*Tr**. *s»asa&&*iiv» mo &n t 

Mo ©f^bt) fc, cb^l^iMo £— #fKl» W £ 0.01-1.5 %©$EfflT^W$-£Tfc, 

5 >> j ttt 550 MPa «J:©5igi3fiaE*wras«3SAi!»jSHSd^&n*. 
mattmm<Dmmkm\z±%u9m&J3-x_%>(D~T* s c: 0.03-0.15 %> Ti:o.o3- 

0.25 %, Mo : tr.-0.7 %&^tr»&tfc±Slg 900 ^TIMESIU |« 500-800 
t:T##H0, W 2.3 mm ©HftMlfflSSfmu Wffl*TtB#©St§l35^ TS 
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©^aflcStS 0 (D|@$c£ 5Xl0 4 fla / /im 3 £(±fct§ t 550 MPa Sk±<D TS 1 
X10 5 m I Mm 3 l^±fr^)i:700 MPa£U:OTS*<> 2X10 5 1@ / jttm'RhCtS 
<h 780 MPa £Ui© TS jWS^fcfc StlS £ 

mm AOffMRO**^ 10mm<i)(D#>^tcfcD^>JT^>X 12.5 %TfflrfetfeV>fcft 
A (%) = [(d-lO)/10]XlOO- 

EI 2 Fe IftflrtftoaBfcKt^lE tf5££©KI^£, m 3 Fe Mfc'l&©#W<!:;*U2; 

#80 tK #y!7 7 ^ bfc^T, Fe ^ 

IfcJ^SnSC, Ti, Mb®^«*«0.8 ^ (C/12)/[(Ti/48) + (Mo/96)] ^ 

i.3 *itjg-r«J:5K:-r*a:, 10 mn^vmsffititffo&sxitfm / (jro'eu® 

W^-T, ?S^fc30J*3nS«k3te&5. Sfc, ^^fffl^+^JS^T^nS Ti, 
Mo(^fi35 ! 0.1 ^ Ti / Mo ^ 3S»JSfS«fc5fc-rSi, 10nm*i©»tff 
fcBW5X10 4 i / /im 3 £(±©i^, n*«fc 5 fc&B, 550 MPa ^ 

0.5 ^ Ti/Mo ^ 2*»JS-TSJ:3te:'r<5^t#M*^Vi. 
C, Ti, Uo\ZlmX. ^efCSa%TNb ^ 0.08 %tV ^ 0.15 
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jfflffitil&4'©®'T%T?££ft5TL Mo, Nb, V©^Ti^0.25 ^ Mo/(Ti + Nb + 

v + mo) zmfc-rz £ v \z-?z»&^tf& % 0 
mmz, mo (»wbK>\z w ummm'p^m^ox^n 

2> Tu W (D^mm^ 0.1 < Ti / W &ffi%.TZ> cfc "5 £T3 10 nm ^©MUt 
£fc, MoiW^ifcictWi^t 0.1 ^ Ti/(Mo + W) £^£-f££5 

\z^^rc^\zm^iEM^^^vrc^y^-tixm-^mm^ff^rc 0 m 

^ifc<5D$!l^te, TOO 0.5X0.5 Mm<D^4®0ftCOViTfTVi, l Mm 2 ^fcDt 

(1) HM^f', 11%TC ^ 0.06%, Si ^ 0.5 %, Mn : 0.5-2.0%, P ^ 0.06%, 
S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Ti : 0.02-0.10 %, Mo : 0.05-0.6 %, ?5 
Fe ^e>&9, ^HKWlC^x^'f HJ y^**^^ 10 
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nm ^mo>mmmsifi 5 x 10 4 m 1 nm 3 &±<jm$Tymvitmttm&mfiL» 

(2) ll5t8*H::, S*%T'C ^ 0.06 %, Si ^ 0.5%, Mn : 0.5-2.0%, P ^ 0.06%, 
S ^ 0.005 %> Al ^ 0.1 %, N ^ 0.006 %, Ti : 0.02-0.10 %, Mo : 0.05-0.6 %, Nb 
^ 0.08 %£V ^ 0.15 %<DfefrfrZMi£tlfZ'Pte< £*>lS©7G3§, W&ifiFefr 
£>&t), ^SR»lC7x7'f bM^B^hU^^X^fC^^lOnm^CO 
m«rfcB W 5 x io 4 IS / n m 3 £Uhtf)i!|-£re#m b/tS38*»5aH«. 

(3) HftftHC M*%T C : 0.06 %t&X 0.15 %OT, Si ^ 0.5 %, Mn : 0.5- 
2.0 %, P ^ 0.06 %, S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Ti : 0.10 

0.35 %£HF, Mo: 0.3-0.7 %, 38S&# Ffe tf> 5 & 0 , ^Hf WIC7l7'T hfflltf 
;*B©-7 h U y £7 * 4> fctfcgjtf 10 nm *j»©«fc(ffl«f tti«J*f 5 X 10 4 M I H m 3 RJb©#J 

(1), (2)te3 1353^**780 MPa ^_h<DiS31^^^l^> (3)tt§ I3S3^J&* 950 MPa 

otic, ^©Pi^sfi^iftBj-rs. 

C:C te^b^£3#J&U ' Wfc?Z> Ti, Mo, Nb, V 
&Att*<0\z.m%n!$>Z>. UfcU 3l363£$D$*780MPa^l/— HOUWEOW^B," 
c *« 0.06 % £rM*. £ <L A- 7-f h ^**nfc 0 , *ffm«&*:<fb LT#tf*»#tf 
:7 9>^tt£$£fbSi^5. t©fc», c ^ 0.06 %£-TS. — 3l3R3fi£# 980 

MPa if h'©$HiO«^a, EMS&SglT C £ 0.15 %&Tfc**"*&K* , **# S * 
H/fM©3^<£#SlC« C £ 0.06 %j@*.fc:-r5&K#*5. C : 0.06 % 

jS*0.l5 c*£«-f3Ti, Mo*©A^>X«, Bfi&OJ; 

0.8 ^ (C / 12) / [(Ti / 48) + (Mo / 96)] ^ 13 ftZZ.t.fiSMIZls^o 

^fcC^^SS-arSCltJcJ;?), M^^J;5{c, Ti, Mo &&tximfeM&fc{t 

si : si \$mmmk\ztemnte7tM-e&z>&* 0.5 %»5i7i7-f h*>e>© 
<sr-r*. sfc, si j5« 0.5 %*mz.z> twm 2.5 mm uTom^ffltiLvt&mEEmw 


1 


WO 02/36840 PCT/JP01/09469 


8 

^Rtefefcfc:*. ^(Dfctb, si ^ 0.5%fT§. 
Mn : Mn teM^fcfck 0.5 %^±KT5&^&3 

2.0 %£j©*S£«*r#££fc0* a»W)fi*nT#«77>5;tt#fiT 
Z.<DTz.&. Mn : 0.5-2.0 %it2>. 
P:P ttHJS^bfcWSftT?****. 0.06 %Sje^.*tiS*f3&^t:T#rX77>^ 
tt**fi;TT2>. d©fc#>, P ^ 0.06%fT5o 

S:S »M>fcH&£*f£UV*. 0.005 %$gli.t#^7>vWTt5. d 
<Dfc&, S ^ 0.005 %<ht*?>o 
Al:Al 0.1 %£^£<b#tf:fc£l>W:7^>> ? 

>v 5 W(I:TTi>o Z.(Dtctb, N ^ 0.006 

Ti : ±a$ufc«k3K:, Ti it mo £wmmrmm*Mi&L, mxtcwxs&xx* 

Wtf77>V&&m&VfctfZffl&&<k?Z>o 3138!$*** 780 MPa ifV—YOto 
WL<DW&fe Ti : 0.02-0.10 %tU m^mm.^ 950 MPa ?V- K<D#!ttM>*&tt Ti 
: 0.10 0.35 

Mo : Ti traUa*Tf, SiaKfiSB^ 780 MPa >7V- I* Mo 

: 0.05-0.6 %iU § rasa*** 950 MPa if V- F Mo : 0.3-0.7 % if 

3l!i3£S#* 780 MPa ^1/— h*<£>»j£<Z)3i§-ate> $6 id Nb ^ 0.08 %£ V ^ 

o.i5 %<ot£frfr t>m&nrz.'Pts:< t*> 1 aoTc**^^-** e Nb, 

v ^McDM'fklc^TSD, fro Ti Mo t£fcfc1£^ffim%£7B^U@n 

fe#^#t^'7^>> ? 'l4CDlR]JtfcW#T^o bfrb, Nb #*0.08 %£j®*.&D, V 
#*0.15%&je*S£#tf;^fl5f«fc». Nb ^ 0.08%, V ^ 0.15%^-T^o & 
Nb^V fc«fcS^©»fK[ft:SBI*«^t* i e», 0.005 % ^ Nb, 0.001 % ^ V 
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(4) il^t, ii%TC ^ 0.1%, Si ^ 0.5%, Mn ^ 2%, P ^ 0.06%, S 
^ 0.01 %, Al ^ 0.1 %, N ^ 0.006 %, Cr ^ 0.5 %, Ti : 0.02-0.2 %, Nb ^ 
0.08%, W: 0.01-1.5%, glWFe^£>&D, ^HIWH7x7l' hffiilffi© 
y h 'J 7 ^7 7. rplzmZtf 10 nm D , #rffi W^IlC^T^ttS Ti, Mo, 
W©^T*^0.1 ^ Ti/(Mo + W) ^ST§»*fttlW5Xio 4 i@ / tfm 3 £(l 

(5) 11%1?C ^ 0.1%, Si ^ 0.5 %, Mn ^ 2%, P ^ 0.06%, S 
^ 0.01 %, Al ^ 0.1 %, N ^ 0.006 %, Cr ^ 0.5 %, Ti : 0.02-0.2 %, Nb ^ 
0.06 %, Mo : 0.05-0.6 %, W : 0.01-1.5 %, M$>&*Fe ^O^KWtC^x 

_ttB (i)-(5) ©i^^w^c^x, %m-rz>mmm 7 {c^-ri^fc @^ 

c ^ 0.0020 %<t-r^t ^.^FnJi-r^o 

h 4 si, mo mtMM'\^(Dm^y^To m<Dumt, si izmm-tzxtr- 

_hlB (l)-(5) <2i«3I:ft#&M£ffl£fc&^T, M»%TSi + Mo ^ 0.5 %£-r&£, 
Cr ^ 0.15%, Cu ^ 0.15%, Ni ^ 0.15 %©&:to^£^£*lfc4>&< t 

±IB (l) ©i«K#S»J!£$H«fik M*%T c 0.06 %, Si ^ 

0.5 %, Mn : 0.5-2.0 %, P ^ 0.06 %, S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, 
Mo : 0.05-0.6 %, Ti : 0.02-0.10 %, SKflSfl* Fe X> , tfO 0.8 ^ (C / 12) / [(Ti / 

48) + (Mo / 96)] ^ 1.3 ^^S-T ^.^X 5 Ar3 3aBfe^JiT^M£EffiUTjRB3P! 
^gJifTSXigt, SMffiflHS* 550-700 < CT##^^>XS(h^^rT^iS!S^M 

JOB (2) ©fcSSaaftSEfflfcfck 0!l*.fc£, HM^Jtc, »*%xc ^ 0.06%, Si =g 
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0.5 %, Mn : 0.5-2.0 %, P ^ 0.06 %, S ^ 0.005 Al ^ 0.1 %> N ^ 0.006 %, 
Mo : 0.05-0.6 %, Ti : 0.02-0.10 %. Nb ^ 0.08 %tV ^ 0.15 %fr £Mfcm7c4>& 
<<hfel®<7)7C^ ?WFe)i^a^7^ (1) omi£i:|WJ&&j«&#T' 

±13 (3) (D^?s^«ffl«», mnmz, c : o.oe %mx 

0.15 %J£TF, Si ^ 0.5 %, Mn : 0.5-20 %. P.^ 0.06 S ^ 0.005 Al ^ 
0.1 %, N ^ 0.006 %, Ti : 0.10 035 %^T> Mo : 0.3-0.7 %> M^Fe 6 

*O0.8 ^ (C/12)/[(Ti/48) + (Mo/96)] ^ 1.3 7 (1) 

i:fe^> waj%*^i**BS^*&jB2ibTayc^trrsfe8&, Ar3 m^±, «t 

£f 550 J:0^ff*b<tt 600 t:&±<Dffl&T3fm*jES#fc3. 

^fc, ^mwoa^cfbSKih-rsfc* 700 v,^r, «fcw*u<« 660 °cot© 
±12 (i>(5) <D-mmt>nmmmz\$, mnm^^^^M^m-tz.t^x^^ B 
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±t3 (i>(5) oimxmj&ffi&m*™** m^m^^^vrcuu^ 

#C 80 %U±<DyXmWmt 700 MPa£Ul©3l3B3a&TS&*'U TS, ##EL 
(%), «Wt(mm) ^ (TSXEL)/t a2 > 12000 «#J6r*lCT*»»aP!«**» ^T© 

»ss*?iW£bT#»-e**j8*. «g© ts cra:te»*$n«tt*«ftte*. * 

&, EL t lCft#TSltT?**©T, TS Ct\Z EL7f&Z£Z>~7U7,mtl<D 

mm&±v-&^ t (DM&tisTgtznrc tsxel ©^bv^&Hanwrs. t © 

gfc«»K© EL Oliver ©5£TWt#, t CD 0.2 *fcJt^J"T5. 

^•J1T> C : 0.04 %. Ti : 0.09 %, Mo : 0.2 3.5-2.7 mm T, TS 

** 710-850 MPa (DmmWL*^\ 1200 ton ^l/X^lf *^>~> 3 >T-2>&ft 
fiU (TSXEL)/ 1 0:2 ^l/^inXft (fdtl&b: OK, ffln: NO) £©P#£« 
bfc. 

IH 5 K^T «fc a f£, (TS X EL) / t M ^ 12000 5^ Z> tM\W± < £ Dfc < fc 5 

at i \z.m-&ftmM<Dm a-e * 1 fcw*r*#T»ras£Sfr^, snis 1-5 & 

f£«b&. ^-UT jis 5 #ttKUtK:«J;*9l38K8ft, ^tfJ^bfei^a^S*??, 
j«« ; 5HK^te«fc*«BJII^J:rWffi*©il*, (A) 0MJ& 

m]£tt<D°V h U y ^fpfc&felO nm*#CDM^fiiiW^— fc#StbWfc. £ 

iin6©i*»iiWftbW* , n t mo £^tj^b«re&ofc. c:n&oM« 1-3 

800MPa^_tc7)TS, i«v> EL *5j;tfA ^bXiiJtlfe^C^. 
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#^M^630 tTt®oT, CTlOmmCWRft^S^ft. -^UT, JIS 5 #ttl 
H& c *ft 0.0020 s fc, el tfmttzz, H <h#«2*lfc. 


s io K»rflsw»ttr*i a-m ft 1250 •ckm&u tfc±»* 880-930 "c 

-tf&MffiHSft, ?(«ffisJEi:«*«ftft«fb*^ «W 2.6 mm ©SffiS 1-13 ft« 
bfco Zl«, #IfclU£te> 600 TC*«A*««mrC«fl5*«fc. JIS 5 

^ft^ ii Kw'T. 

*»w«-e»*«« 1-9 i^tn%7xM b«ittMa*6*^ *rta*©w 

ttftfttlO nm^T, WfflttOlBdyWt) W ^ Ti / Mo ^ 3 ft*£UW*fc 
^ TS^950 MPa^±-C, iUVi EL ft#UW*. 

« 11 ^ Mo »P©fc^m»^bUT*0> EL *«fctf A#&*fc« 
v > 0 ffg 12 Mn 

>1M b««»rt*nW*fc*BL*J:^*«tt)fc»». «Rl3T?tt« Tit Mo 
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; it & o m m 

1. ii%TC ^ 0.15%, Ti : 0.02-0.35 % s Mo : 0.05-0.7 %£r^ft"U SfcKWKl? 
x 7 -f h fflj^mtgCDV h U y £ X £Mf2T hUy^t Kl#tt 10 nm * 

2. C ^ 0.15 %, Ti : 0.02-0.35 %. W : 0.01-1.5 %^fL, ^Rfi«JfC7x 

3. SM%Tr C ^ 0.15 %, Ti : 0.02-0.35 %> Mo : 0.05-0.7 %> W : 0.01-1.5 #W 

4. awawftH*!** 5xio 4 fi / wm 3 ^±<Df>j-a-T^fcbfew^o^ia i (ommtim 

6. mmmmw 5xio 4 4@ / Mm 3 ^±(DS!i^T^mbfe»^o^H 3 ©sses*^ 

7. Fe KWb*0*fcB&s5« 1 Mm*!- ^cd#3SWi %OTT*Slilf*©ttH 1 
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9. ll%t^n5C. Ti, MoO^W*^0.8 ^ (C/12)/[(Ti/48) + (Mo/96)] ^ 

i.3 s^-r^«*©^ffl 4 ©i^M^w^. 

10. MtfTtil^^^lK^TS^n^Ti, ^ Ti/Mo ^ 

11. ££>fc, mS%TNb ^ 0.08 %tv ^ o.is%©^*^6a«nfc^<t , fei 
«07c*£^r*u ^oWfflWtnti*©M^F%T^^n^ Th mo, Nb, v onrw 

*^o.25 ^ Mo/(Ti + Nb + V + Mo) ft«£«»*©ttH 4 ©»»*«MaE«l«- 

12. ^Wl:, Ii%T!C ^ 0.06 %, Si ^ 0.5%, Mn : 0.5-2.0 %, P ^ 0.06%. 

S ^ 0.005%, Al ^ 0.1%, N ^ 0.006%, Ti : 0.02-0.10 %, Mo : 0.05-0.6 %, »' 
Fe ifi £> & ^ft^Olgffl 4 ©iSBatattBEflWR. 

13. li%TC ^ 0.06%, Si ^ 0.5%, Mn : 0.5-2.0%, P ^ 0.06%, 
S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Ti : 0.02-0.10 %, Mo : 0.05-0.6 %, Nb 

^ 0.08 %iv^ o.i5 %(Dtzfrfrzm&ntz<}>tsi<thim<D7Km* mwFe& 

14. *RWKL, «*%T? C : 0.06 %j&*. 0.15 %OT, Si ^ 0.5 %, Mn : 0.5-2.0 %, 
P ^ 0.06 %; S ^ 0:005 %, Al ^ 0-1 %> N ^ 0.006 %, Ti : 0.10 %MZ. 0.35 % 

ot, mo :o.3-o.7%, mm*&frtt*&*v®®4v&mi3m?mUo 

15. SWWKl, fift%T? C ^ 0.1 %, Si ^ 0.5 %, Mn ^ 2 %, P ^ 0.06 %, S 
^ 0.01 %, Al ^ 0.1 %, N ^ 0.006 %, Cr ^ 0.5 %, Ti : 0.02-0.2 %, Nb ^ 
0.08 %, W: 0.01-1.5 %, W^Fe^^^D, j^O««WftH«+OlK : F%*«*n 
STi, W 0.1 ^ Tl/W*ilS«l**©l6H5©?(5»*iWW!«i 
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16. ^K#KC, C ^ 0.1 %y Si ^ 0.5 %, Mn ^ 2 %, P ^ 0.06 %, S 
^ 0.01 %> Al ^ 0.1 %, N ^ 0.006 %, Cr ^ 0.5 %, Ti : 0.02-0.2 i Nb^ 
0.08 %, Mo : 0.05-0.6 %, W : 0.01-1.5 %, SHfft&* Fe 6 & D , jfor>IMBWrtiitt4« 
©Ig^%T^$n^Ti, Mo, W©^i*&*0.1 ^ Ti/(Mo + W) S^JS-TStt* 

co^ffl 6 (DmmtimmmwLo 

17. M*%T@*&C ^ 0.0020 %Sr^Sf Sff^Olgia 12 ©E55R27&SEflHR. 

18. H*%TBigC =S 0.0020 %*i»STSS**©>SH 13 ©S35*J!ftii<HS. 

19. li%«C ^ 0.0020 %S»JEt"5a»^®*SH 14 ©ffi55*^JSH«. 

20. a*%^si+Mo ^ 0.5 %ssw£-r*ffli3fca)*effl 12 <&iciR:fifR5i»K. • 

21. m*%T Si + Mo ^ 0.5 %*StJS'f4a!f^©«EBB 13 <Dti&fit&MMtiL 

22. Si + Mo ^ 0.5 %%:m%.-$~Z>MJ$i<Dffim 14 <DK3B2l*a£8J;|£. 

23. HKWt, fi*%TrC ^ 0.06 %, Si ^ 0.5%, Mn : 0.5-2.0%, P ^ 0.06%, 
S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Mo : 0.05-0.6 %, Ti : 0.02-0.10 %, 38 
S&tfFetfftSfcD, 3&^0.8 ^ (C/12)/[(Ti/48) + (Mo/96)] ^ 1.3 *»J£f *<H^ 

mmmmfa* 550-700 ic-tfiiwsiESfc, 

24. HfCWKl, Ii%TC ^ 0.06%, Si ^ 0.5%, Mn : 0.5-2.0 %, P ^ 0.06%, 
S ^ 0.005 %, Al ^ 0.1 %, N ^ 0.006 %, Mo : 0.05-0.6 %, Ti : 0.02-0.10 %, Nb 


I 1 
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^ o.o8 %tv ^ 0.15 %frt>mttnrcptsi< £%im<»7tm> mwFtfrbfoz 
mtm^y^ Ar3 &m£M±-em£\EMv, tmm&&9m*zxmt* 

MUmmfc* 550-700 < CT#£St£XH^ 

25. Ii%TC: 6.06 %MX 0.15 %UTF> Si ^ 0.5%, Mn : 0.5-2.0 %, 

P ^ 0.06 %, S 2£ 0.005 %, Al ^ 0.1 %> N ^ 0.006 %, Ti : 0.10 0.35 % 

OT, Mo :0.3-0.7%, M^Fe^e-ftO, do 0.8 ^ (C / 12) / [(Ti / 48) + (Mo / 

96)] ^ 13 ^ists»7^s;S)it^ist> 

tSGIB*&S£WiS* 550-700 

26. BfcRoteia 12 0mmtifmMmzmim.ffift?zmm*mi;rc®.®i#>-oi*ffl 

27. w^o^H 13 (DMrntimmmm^mm^m^^^m^mL-rcmm^-p^m 

EL 

29. «*0D|gH 12 (DS^^^^^^^^^K*®^ 111 0 

so. afcR©i&ffl 13 ©im^iKafiPWiftffiv^siwofiiaDtfW. 


3i. §»*^«affl 14 ©jeR8*«a^Pi«sfflv^i«i*osiEit)awt. 
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32. 80 %&jKDf^Vf mt 700 MPa £U:©3I3S1££ TS £W U TS, #tf EL (%), 

t (mm) # (TSXEL) / t 0 2 > 12000 £iS§£-f 5St3£©$&B 12 <Dffi3l73«$PSl£ 

33. 80 %&,±(DKfetfmt 700 MPa J2JLL©3lfS3l# TS fetb, TS, #tf EL (%), 
W t (mm) # (TSXEL) / 1 02 > 12000 Sift^t* 5S*3fc©>£ffl 13 0A3K£rflKB3Hti[ 

34. 80 %&±<D!r:mtfm£ 700 MPa ^±0§I3M3SSTS £*TU TS, #tf EL (%), 
ffiff t (mm) (TSXEL) / t 02 > 12000 &m&TZ>ft&<DVM 14 ©ifi53l*S»3©H« 
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